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1.1  Introduction  
“The power of the Web is in its universality. Access by everyone regardless 
of disability is an essential aspect.” —Tim Berners-Lee, (W3C Web 
Accessibility Initiative, n.d.). 
In the state of North Carolina there are 1,268,000 individuals that identify 
as having some type of disability, according to the 2009 American Community 
Survey (PAS: North Carolina Disability Statistics, n.d.). Of the 1,248,000 
individuals, 6.9% have hearing, vision, and cognitive disabilities that can affect 
the way they use the web (PAS: North Carolina Disability Statistics, n.d.).  Since 
the UN Convention on the Rights of Persons with Disabilities currently 
recognizes access to information and communications technologies, including 
the Web, as a basic human right, it is important that sites are designed with 
accessibility of persons with disabilities in mind. (W3C Web Accessibility 
Initiative, n.d.). 
In 1998, Congress amended the 1973 Rehabilitation Act. With that act, 
Federal agencies were required to ensure that their EIT (electronic and 
information technology) would be easily accessed by persons with disabilities). 
Specifically, section 508 was added to mandate the elimination of technological 
barriers and open the web to persons with disabilities. It also encouraged the  
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creation and implementation of technologies that would help achieve these goals 
of open access) (Section 508, n.d.). “Under Section 508 (29 U.S.C. ‘794 d), 
agencies must give disabled employees and members of the public access to 
information that is comparable to access available to others” (Section 508, n.d.). 
How does that apply to websites? Section 1194.22 (Web-based Intranet and 
Internet Information and Applications) establishes guidelines for web accessibility 
(Section 508, n.d.).  
In October 1994, the World Wide Web Consortium (W3C) was founded. Its 
purpose was to develop a set of standards, protocols, and guidelines to define 
and promote the growth of the newly introduced World Wide Web (W3C Web 
Accessibility Initiative, n.d.). In 1997, the W3C established the Web Accessibility 
Initiative (WAI). The purpose of the WAI was to bring people together (from 
disability organization, industry, research labs, and government) to “develop 
guidelines and resources to help make the Web accessible to people with 
disabilities including auditory, cognitive, neurological, physical, speech, and 
visual disabilities” (W3C Web Accessibility Initiative, n.d.). WAI covers websites, 
web applications, authoring tools (content management systems), blog software, 
and other resources. The WAI supports inclusion of persons with disabilities as 
well as the elderly, people in developing countries, and people in rural areas 
(W3C Web Accessibility Initiative, n.d.). 
Some of the barriers to accessing the web, that the WAI seeks to prevent, 
are websites that don’t use alternative text on images (tagging the image with a 
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description that can be read by a screen reader), websites that do not allow for 
functionality via keyboard (some users are unable to use a mouse and rely on 
keyboard for full-site navigation), and podcasts that do not offer a transcript for 
users that are unable to listen in (W3C Web Accessibility Initiative, n.d.). “The 
mission of the Web Accessibility Initiative (WAI) is to lead the Web to its full 
potential to be accessible, enabling people with disabilities to participate equally 
on the Web” (W3C Web Accessibility Initiative, n.d.). 
The purpose of this study is to evaluate how well accessibility standards of 
North Carolina news websites measure against a sampling of the top news 
websites in the country. A selection of websites (both local and national) will be 
evaluated using WebAIM’s WAVE tool. The study seeks to evaluate how 
compliant both of these sets of websites are with existing WCAG 2.0 accessibility 
standards and consequently provide a comparison of the accessibility level of the 
two different types of news websites. If a majority of both sides of the news (local 
and national) fail the evaluator, it will show a need for developers to work harder 
to adhere to guidelines to would provide an accessible web for everyone.  
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1.2 Literature review  
“The W3C is committed to removing accessibility barriers for all people with 
disabilities—including the deaf, blind, physically challenged, and cognitive 
or visually impaired” Tim Berners-Lee, (Friedman, M. G., & Bryen, D. N., 
2007)  
1.2.1 Overview of Web Standard Implementation Literature 
Web content accessibility guidelines are the frameworks for making 
websites that are accessible to everyone, including persons with disabilities. In 
May of 1999, the first iteration of the Web Content Accessibility Guidelines 
(WCAG 1.0) became officially recommended by the W3C. Some of the 
requirements included in the documentation were that websites should include 
equivalent alternative to auditory and visual content, provide context & orientation 
information to help users understand how to parse and navigate complex web 
pages, use features that enable the activation of elements through alternative 
input devices (for example, a keyboard over a mouse), and to provide clear, 
consistent navigation mechanisms like navigation bars and site maps to help 
users find what they are looking for (Brewer, 2004). 
 The checkpoints established by the WCAG are divided into three levels of 
priority. The first is absolute barriers to accessibility. The second is significant 
barriers to accessibility. The third is additional features that can provide additional 
accessible support. The establishment of these checkpoints and acceptance by 
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the W3C was the first time an international standard for accessibility had been 
established (Brewer 2004). 
 UAAG (User Agent Accessibility Guidelines) were established in 
December of 2002 to require browsers and media players to provide 
documentation of accessibility and the features of the browsers/media players in 
a manner accessible to persons with disabilities. It also required these 
browsers/media players provide a variety of navigation mechanisms that are able 
to be implemented into interoperable interfaces to communicate with other 
assistive technology software (for example, screen reading software) (Brewer, J., 
2004). 
 But, according to Brewer (2004), it takes more than the WCAG and UAAG 
to create a fully accessible web. It is not enough for persons with disabilities to be 
able to interact fully with the websites they use. The web was made to be 
interacted with—and persons with disabilities have interests in creating websites 
and publishing content on the web. However, there are many web authoring tools 
available that remain inaccessible to persons with disabilities. How can the 
authoring tools on the market be improved? They could provide integrated 
accessibility help, provide syntactically valid markup automatically, and perform 
accessibility checks before publishing. The ATAG (Authoring Tool Accessibility 
Guidelines) were published in February of 2000, to outline how to make software 
applications that can be used to make accessible websites (Brewer, 2004). 
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 The important part of having the WCAG guidelines is the ability to test 
websites for compliance with the standards. Brewer (2004) says that the way to 
ensure that accessibility guidelines have been effectively implemented is to have 
effective evaluation methods. It’s not just a validation of the site’s physical HTML 
markup—it’s also the small things, like ensuring the appropriateness of details, 
like the quality of the alternative text that is being used to identify elements in the 
code. To determine conformance, a researcher can run a number of tools on a 
site. Some tools, like WAVE, identify specific mistakes inside the document while 
other tools only give a generalized overview. 
 Brewer (2004) emphasizes the importance of the harmonization of web 
accessibility standard creation in her paper. “While W3C’s WCAG 1.0 is the most 
broadly adopted Web accessibility standard internationally, many countries have 
already developed or are now developing their own guidelines or standards for 
web accessibility” (Brewer, 2004). She stresses that there can be a variety of 
standards implemented at different levels—federal, state, provincial, and having 
those different standards can result in fragmentation which is a big problem for 
companies/organizations that serve different regions. With harmonization, a 
market can be unified in a demand for supporting web accessibility standards.  
“Standards harmonization drives improvement of evaluation tools and enables re-
use of implementation and training resources for Web accessibility. It enables 
development of knowledge repositories containing accessible, compatible, and 
reusable content. “ (Brewer, 2004). 
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Rowan, Gregor, Sloan, and Booth (2000) discuss how there is still a large 
amount of web information, facilities, and services that are not accessible to 
persons with certain disabilities. Their paper identified the cause of these 
accessibility discrepancies as originating with developers who are unaware of the 
appropriate accessibility standards they should be adhering to in their designs. 
The point of the paper is that due to this gap in accessibility, the current 
evaluation measures are not adequately doing the job.  
There is a growing awareness of the importance of accessibility in web 
design and development and a growing awareness and adaptation to existing 
accessibility solutions and resources. Different disabilities have different 
requirements, but all of the requirements are covered by the WCAG guidelines 
(Brewer, 2004). 
1.2.2 How different disabilities affect web access 
1.3.2.1 Visual and Hearing Disabilities 
There are 45 million blind persons around the world (2 million reside in the United 
States). Babu, R., Singh, R., & Ganesh, J.’s (2010) paper discusses how it’s a 
challenge for the visually impaired to access the web because there is a lack of 
accessibility and usability in current web technologies. For a website to be truly 
accessible to a blind person, the blind user must be able to access all of the 
functionality of the site and not just a portion that is made accessible for the 
visually impaired. Websites with poor accessibility make it difficult for blind users 
to complete everyday computing tasks placing them at a disadvantage societally. 
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Since blind users interact mainly with screen reader software (which reads a site 
in sequential manner) good accessibility and usability is crucial. 
 Some of the interaction constraints that affect the access of websites by 
the visually impaired are high cognitive load inefficiency and a loss of graphical 
information. This occurs due to the ignorance of designers and developers of 
current accessibility standards. Of course, checking WCAG compliance does not 
guarantee effective accessibility for visually impaired users. There needs to be 
more research that examines how blind users actually experience the web (Babu, 
R., Singh, R., & Ganesh, J., 2010). Accessibility for the blind is currently treated 
as a technical construct that allows Assistive Technologies (such as screen 
readers) the necessary access to the interface elements on the page/system. 
Usability is a separate consideration that refers to how well the system/website 
meets the users’ conception of performing the task (Babu, R., Singh, R., & 
Ganesh, J., 2010).  
As with visual impairment, the accessibility implementations of standards 
to aid people who are deaf and hard of hearing are still not perfect. Debevc, M., 
Kosec, P., & Holzinger, A (2011) discuss the language barrier that exists for 
hearing impaired individuals when accessing the web, in their paper advocating 
for the creation of a sign language interpreter model to improve multimodal web 
access for the deaf and hard of hearing. According to them, “research has shown 
that deaf signer users who use sign language as a first and desired language are 
often helpless and become confused when searching for information on websites 
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(2010).” For many deaf/heard of hearing users, sign language is their primary 
language and the users have difficult comprehending websites that lack sign 
language translation. The solution proposed in the paper was the creation of a 
transparent sign language video on existing web pages to describe all or part of 
the available material on the web page as well as giving clear control of the video 
(including speed adjustment and size) to the user. The objective of his research 
and idea is to enhance the access of site for their deaf so that there is not a need 
for a double online system (2010). 
 
1.3.2.3 Cognitive Disabilities 
Cognitive disabilities are generally defined as including (but not limited to) the 
disability categories of mental retardation, autism, traumatic brain injury, aphasia, 
dyslexia, and learning disabilities. Persons who suffer from cognitive disabilities 
experience defects in their memory, perception, problem solving capabilities, 
conceptualization, and attention span (Friedman, M. G., & Bryen, D. N., 2007).  
 Friedman, M. G., & Bryen, D. N. (2007) defined some of the barriers to 
access for cognitively impaired individuals as “difficulty reading due to 
comprehension, complexity, slow learning, limited fine motor control, reduced 
spatial perception, lowered visual acuity, less hand-eye coordination and finger 
dexterity, and lowered information overload threshold.” Some examples of 
problems that someone that a person with cognitive disabilities would encounter 
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would be selecting the correct choice when faced with a large array of options, 
controlling their mouse, and locating and clicking on small icons.  
 There has been a lot of progress in accessibility standards with regards to 
cognitive disability, but it is still far behind the general population and even 
behind other disability groups. One of the problems of defining accessibility for 
cognitive disability is that there are a large and varied number of needs to be 
addressed in order to cover every type of disability that falls under the umbrella of 
“cognitive disability” (Friedman, M. G., & Bryen, D. N., 2007). 
 The WCAG does include issues that are relevant to users that have 
cognitive disabilities, but Friedman, M. G., & Bryen, D. N. (2007) point out that 
almost all of those issues are assigned to lower priority levels. This is detrimental 
to the creation of a truly accessible web. There are specialized web browsers and 
screen readers that are helpful to users with cognitive impairments, but these 
types of tools are costly and many people with cognitive disabilities often rely on 
government benefits, which leaves these expensive software solutions out of 
their reach. 
 
1.3.2.4 The Elderly and the Web 
Hanson (2001)’s article discussed a segment of the population to which 
accessibility is important but is not always included as persons with disabilities. 
The population is the elderly, and the article discussed how Senior Citizens are 
becoming a large proportion of our country’s population, and around half of those 
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citizens are using the Web frequently. The paper talks about how senior citizens 
are an important factor to consider when developing new web technologies. The 
main section of the paper is about a research design project that was developed 
to create a more usable web for the elderly. The project used technology to 
transform webpages according to user-specified preferences. Considering the 
elderly in accessibility research is a factor that should always be considered. 
 
1.2.3 Looking to the future: Accessibility of the Mobile Web 
Trewain (2006)’s study examined the overlap between accessible designs 
of desktop web pages to mobile websites designed for easy physical use. In 
Trewain (2006)’s study, accessibility for desktop websites was compared to 
physical ease-of-use design of mobile websites. The two different design types 
overlapped in places, and the study found that it would be beneficial for the two 
separate communities to develop a set of guidelines and techniques for 
maximizing accessibility across platforms (Trewain 2006). Seeing a comparison 
of mobile site design to pre-existing standards for desktop is a great way to 
initially approach the usability standards for mobile websites. 
In Vigo, Aizpurua, Arrue, & Abascal’s, (2008) study, a new tool for 
assessing a mobile site’s compliance to accessibility standards is presented. The 
device’s assessment was based on the W3C’s mobileOk Basic tests. This was a 
case study to prove that this tool reduces false positives and negatives in mobile 
accessibility testing. Three different mobile devices were tested and several 
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mobile web pages were evaluated in the three devices. The tool was able to 
assess the websites’ accessibility issues on every device. The early results show 
that the number of false positives was reduced. This article was very informative: 
not only is there a case study involved that shows the tool’s ability to assess 
accessibility across devices, but it also goes into in-depth discussion on the most 
important parts of mobile accessibility standards. Another important part of this 
study is how people with disabilities interact with the web.  
In Kane, Jayant, Wobbrock, & Ladner’s, 2009 study, 20 participants with 
visual and motor disabilities were interviewed about their current mobile device 
usage and how they were able to adapt to accessibility challenges. The 
participants wrote in a journal about their struggles. Nineteen out of twenty 
participants continued to write in their journal about their mobile usage for 1 week 
post-study (giving valuable insight).  
The study showed that people with disabilities create a variety of strategies 
to deal with accessibility problems on mobile devices to enable themselves to 
perform everyday tasks and navigate the mobile web independently. This article 
shows how people cope with accessibility problems caused by mobile websites 
that don’t adhere to accessibility standards. Seeing how the participants 
overcome these digital roadblocks provides perspective on how to improve 
mobile accessibility. 
 Hori & Kato’s 2008 paper on Mobile Web and Accessibility also explored 
problems and prospects of the mobile web with regards to web accessibility. It 
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examined lessons and experiences from desktop accessibility standards and 
implementations. Hori & Kato wanted to draw attention to the importance of 
distinguishing between perceptual and cognitive parts of the user’s interaction 
with the Web. Also, the study discussed the importance of scenario-based tests 
for mobile web situations due to small screen size and various environmental 
factors that can affect use. The work in this study will influence the proposed 
research into mobile accessibility because it highlights external factors that can 
affect the usage of devices.  
Another study that explored how persons with disabilities interact with 
technology is Paisos’s 2012 paper. This dissertation examined visually impaired 
individuals’ use of electronic accessibility tools in their daily life. The paper 
discussed how the mobile phone’s rapid development in computing capabilities 
and sensing capabilities has caused it to evolve to the point of replacing older, 
heavier devices previously used by the visually impaired. The thesis of the paper 
proposed the implementation of four mobile applications, which would help 
visually impaired persons who use mobile phones improve their daily life. While 
this article does not discuss coding accessibility standards, it is a valuable piece 
because the different systems (a navigation system, a braille reading system, a 
camera for currency recognition, and a clothing matcher) show how users with 
visual impairment might use their mobile devices on a daily basis. Another article 
explored a different side of the disabled community who need access to 
technology. 
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1.3 Methodology 
1.3.1 Data Gathering 
The data gathered for this paper was gathered using existing newspaper 
websites. This was the best method of data collection for an evaluation of current 
accessibility implementation. It’s an unobtrusive method that creates an accurate 
representation of the accessibility implementations on the site. Since the 
newspapers presenting the information are unaware that their site code is 
currently the object of study—the data remains unguarded in a natural 
environment as written by the person (or persons) who created it.   
NC City Newspaper Name URL 
Monroe Enquirer-­‐Journal http://www.enquirerjournal.com/ 
Carrboro The	  Carrboro	  Citizen http://www.carrborocitizen.com/ 
Henderson The	  Daily	  Dispatch http://www.hendersondispatch.com/ 
Hillsborough News	  of	  Orange	  County http://www.newsoforange.com/ 
Salisbury Salisbury	  Post http://www.salisburypost.com/ 
North Wilkesboro	   Wilkes	  Journal-­‐Patriot	   http://www.journalpatriot.com/	  
Greenville	   Daily	  Reflector	   http://www.reflector.com/	  
Wadesboro	   Anson	  Record	   http://www.ansonrecord.com/	  
Asheville	   Asheville	  Citizen-­‐Times	   http://www.citizen-­‐times.com/	  
Winston	  Salem	   Winston-­‐Salem	  Journal	   http://www.journalnow.com/	  
Table 1: Selected North Carolina News Sites 
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City Newspaper Name Circulation URL 
National The Wall Street 
Journal 
2,378,827 www.wsj.com 
National The New York Times 1,865,827 www.nytimes.com 
National USA Today 1,674,306 www.usatoday.com 
Los Angeles Los Angeles Times 653,868 www.latimes.com 
New York 
City 
Daily News 516,165 www.nydailynews.com 
Washington  The Washington 
Post 
474,767 www.washingtonpost.com 
Chicago Chicago Sun-Times 470,548 www.suntimes.com 
Denver The Denver Post 416,676 www.denverpost.com 
Chicago Chicago Tribune 414,930 www.chicagotribune.com 
Table 2: Selected National News Sites 
 
The criteria for the North Carolina news (hereafter referred to as Local News 
Sites) websites were that 1) The website must be a counterpart to a printed 
newspaper in North Carolina 2) The website’s primary language must be English. 
A list of every newspaper fitting this description (Appendix A) was created in 
Microsoft Excel. A random number generator was then used to randomly select 
10 websites to evaluate from the list. The selected Local News Sites (Table 1) 
will be compared with the top ten news websites in the country (hereafter referred 
to as National News Sites. The top National News Sites (Table 2) were selected 
based on the circulation of their physical newspaper 
1.3.2  Data Analysis 
     This study will take qualitative analysis of content approach to take a 
subjective interpretative approach to the content of the web data through the 
process of identifying themes or patterns.  
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     To prepare the data for this study, each site selected for the study was run the 
WebAIM’s WAVE evaluator to identify key errors and alerts that are flagged as 
problematic in the code. Figure 1 shows a screen shot of the WebAIM evaluation 
screen. Figure 2 shows a screen shot of the result categories, and Figure 3 
shows a close up a listing of errors. The WAVE injects images in the code so you 
can see where the errors are (and where you can inspect the code to 
investigate/validate the errors. An example of this is seen in Figure 4.  
 
 
Figure 1: Screen Shot of WAVE WebAIM evaluation
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Figure 2: Outline of WAVE Results   Figure 3: Close-up of Error List 
 
 
Figure 4: Example of Injected images 
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When it comes to categorizing the data, WAVE already has two good 
categories. Errors are major problems that should be fixed immediately and 
Alerts are problems that should be examined and possibly fixed. The data from 
both the National News Sites and Local News sites will be separated into Errors 
and Alerts. Those errors and alerts will then be organized into the WCAG 2.0 
categories that they belong to (Perceivable, Operable, Understandable, and 
Robust). Perceivable is the information/components that should be present for a 
user to perceive a site. Operable is the information/components that should be 
present to operate the interface. Understandable is the information/components 
that should be there to make the interface understandable, and Robust refers to 
content that must be reliable enough to be interpreted by a variety of user agents.  
1.3.3 Limitations 
There are a few limitations to this study. The first limitation is that the 
researcher has to trust the WAVE evaluator to provide an accurate accessibility 
profile of the websites being evaluated. The second limitation is the limited 
sample size. The third limitation is that the accessibility evaluators are limited to 
the home page and subsequent first-level pages and are consequently unable to 
evaluate the entire (sometimes vast) news site for accessibility.   
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1.4 Results 
The Local News Sites had a combined total of 256 errors, with an average of 
25.6 erro vbcrs per website. The ratio of errors to number of words was 2.01%. 
The lowest error percentage was the Salisbury Post (Salisbury, NC) 0.02%. , and 
the highest was the Winston Salem Journal with 4.71%. A list of the Local News 
Sites websites ranked by total number of errors can be seen in Table 3 below. 
The National News Sites had a combined total of 341 errors, with an average of 
34.1 errors per website. The ratio of errors to number of words was 1.8%. The 
lowest error percentage was the Daily News (New York City) with 0.01%, and the 
highest was the New York Post (Nationwide) with 6.93%. A list of the National 
News Sites ranked by total number of errors can be seen in Table 4. A complete 
list of the errors found in the Local News Sites can be seen in Table 5, and a 
complete list of errors of the National News Sites can be seen in Table 6.  
 
Newspaper NC City # Errors 
The Winston-Salem Journal Winston Salem 68 
The Daily Reflector Greenville 63 
The News of Orange County Hillsborough 26 
The Carrboro Citizen Carrboro 21 
The Citizen-Times Asheville 17 
Wilkes-Journal Patriot North Wilkesboro 14 
Anson Record Wadesboro 14 
The Daily Dispatch Hendersonville 12 
Enquirer-Journal Monroe 8 
Salisbury Post Salisbury 3 
  Total: 256 
Table 3: List of Local News Sites Ranked by Error Percentage 
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Newspaper City # Errors 
The New York Post New York City, NY 73 
The Washington Post Washington, D.C. 62 
The New York Times New York City, NY 53 
The Denver Post Denver, CO 46 
The Wall Street Journal Nationwide 33 
USA Today Nationwide 21 
Los Angeles Times Los Angeles, CA 18 
Chicago Tribune Chicago, IL 18 
Chicago Sun-Times Chicago, IL 14 
Daily News New York, NY 3 
  Total: 341 
Table 4: List of National News Sites Ranked by Errors 
 
Types of Errors  Total 
Linked image missing alternative text 69 
Empty link 69 
Missing form label 42 
Missing alternative text 39 
Empty heading 7 
Document language missing 5 
Empty Button 4 
Image button missing alternative text 3 
Page refreshes or redirects 1 
Table 5: List of Local News Errors 
 
Types of Errors  Total 
Empty link 131 
Linked image missing alternative text 94 
Spacer image missing alternative text 37 
Missing alternative text 36 
Missing form label 19 
Empty heading 9 
Empty Button 8 
Document language missing 3 
Page refreshes or redirects 3 
Image map missing alt attribute 1 
Table 6: List of National News Errors 
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The Local News Sites had a combined total of 792 alerts with an alert 
percentage of 6.23% and an average of 79.2 alerts per site. The lowest alert 
percentage was The Daily Reflector (Greenville, NC) with 1.8%, and the alert 
percentage was The News of Orange County (Hillsborough, NC) with18.8%. A 
list of the Local News Sites ranked by total number of alerts can be seen in Table 
7. The National News Sites had a combined total of 1,037 alerts with an alert 
percentage of 5.4%, and an average of 103.7 alerts per page. The lowest alert 
percentage was The New York Post with 1.7%, and the highest was the LA 
Times (Los Angeles, CA) with 11.3%. A list of the National News Sites ranked by 
total number of alerts can be seen in Table 8. A complete list of alerts of the 
Local News Sites can be seen in Table 9, and a complete list of alerts of the 
National News Sites can be seen in Table 10. 
 
Newspaper NC City # Alerts 
The News of Orange County Hillsborough 192 
The Winston-Salem Journal Winston Salem 191 
Salisbury Post Salisbury 77 
Wilkes-Journal Patriot North Wilkesboro 68 
The Citizen-Times Asheville 66 
The Daily Dispatch Hendersonville 59 
Enquirer-Journal Monroe 47 
The Carrboro Citizen Carrboro 34 
The Daily Reflector Greenville 31 
Anson Record Wadesboro 28 
   Total: 792 
Table 7: List of Local News Sites Ranked by Alerts 
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Newspaper City # Alerts 
Los Angeles Times Los Angeles, CA 204 
Daily News New York, NY 190 
Chicago Tribune Chicago, IL 174 
Wall Street Journal Nationwide 130 
Chicago Sun-Times Chicago, IL 115 
The New York Times New York City, NY 100 
The Washington Post Washington, D.C. 91 
The New York Post New York City, NY 85 
USA Today Nationwide 59 
The Denver Post Denver, CO 19 
  Total: 1037 
Table 8: List of National News Sites Ranked by Alerts 
 
Types of Alerts Total Infractions 
Redundant link 317 
Nearby image has the same alternative text 88 
Orphaned form label 40 
Suspicious alternative text 35 
Long alternative text 35 
Fieldset missing legend 24 
Noscript element   23 
Redundant alternative text 22 
Skipped heading level 19 
Tabindex 15 
Very small text 15 
Suspicious link text 10 
Plugin 10 
Broken same-page-link 8 
Missing first level headings 5 
Link to PDF document 5 
Missing field set 4 
Possible Heading 1 
JavaScript Jump menu 1 
Table 9: List of Local News Alerts 
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Types of Alerts Total Infractions 
Redundant link 540 
Long alternative text 165 
Skipped heading level 50 
Suspicious link text 38 
Nearby image has the same alternative text 24 
Noscript element   19 
Suspicious alternative text 14 
Plugin 14 
Redundant alternative text 11 
Possible Heading 10 
Broken same-page-link 7 
Missing first level headings 6 
Tabindex 6 
Very small text 5 
Orphaned form label 5 
Link to PDF document 4 
Missing field set 2 
JavaScript Jump menu 2 
Fieldset missing legend 1 
Table 10: List of National News Alerts 
 
The errors and alerts flagged by WebAIM’s WAVE  assessor are sorted 
into 4 categories created by the WCAG: Perceivable, Operable, Understandable, 
and Robust. Some errors fall under more than one category, and if so are 
counted more than once in this summary. The Local News Sites had 164 
Perceivable errors, 196 Operable errors, and 45 Understandable errors total. The 
National News Sites had 204 Perceivable Errors, 264 Operable Errors, and 22 
Understandable Errors. The Local News Sites had 238 Perceivable alerts, 479 
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Operable alerts, and 69 Understandable alerts while the National News Sites had 
274 Perceivable alerts, 181 Operable alerts, and 10 Understandable alerts.  
The top five errors for Local News Sites were Linked image missing 
alternative text (69), Empty link (69), Missing form label (42), Missing alternative 
text (39), and Empty heading (5). The top five errors for National News Sites 
were Empty link (131), Linked image missing alternative text (94), Spacer image 
missing alternative text (36), and Missing form label (9).  
The top five alerts for Local News Sites were Redundant link (317), 
Nearby image has the same alternative text (88), Orphaned form label (40), 
Suspicious alternative text (35), and Long alternative text (35). The top five alerts 
for National News Sites were Redundant link (540), Redundant title (172), Long 
alternative text (165), Skipped heading level (50), and Suspicious link (38).  
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1.5 Discussion 
The evaluation of the local and National News Sites had a common 
thread—not a single site was 100% free of major errors or minor alerts. Every 
website surveyed had problems that needed to be fixed in order for the website 
to be accessible. What’s interesting about this comparison is that the problems 
with errors/alerts were extremely similar across both the Local News Sites and 
National News Sites. Some of the major problems were empty links and lack of 
descriptive alternative text attached to images, and some of the minor alerts were 
redundant links and titles as well as long and suspicious alternative text.  
 
Major Problems Areas 
Error Type Total 
Linked image missing alternative text 163 
Missing Alternative Text 75 
Spacer image missing alternative text 37 
Image button missing alternative text L 3 
Table 11: Types of Missing Alternative Text 
 
The first major problem area was the lack of descriptive alternative text 
attributed to images, linked images, and image button. According to the WCAG, 
each image on a webpage must have an alt attribute. Without an alt attribute, the 
content of the image will be unavailable to screen reader users. To fix this, an alt 
attribute needs to be added to each image. The alt text should accurately (and 
concisely) present the content/function of the image on the page. If the image 
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does not present any information, it should be given an alt tag of null (ex: alt=“ ”). 
Breaking this rule violates section 1.1.1: Non-text Content of the WCAG 2,0 
standards.  
You can see in Table 11 the totals for the different types of images found 
without alternative text attributes. The linked image missing alternative text is a 
hyperlinked image that does not provide descriptive alternate text. Missing 
alternative text refers to an image that is not hyperlinked but still does not have 
alternative text. After investigating several of the flagged errors of missing 
alternative attributes, it was noticed that a number of the images that were 
flagged were not main article images, but other descriptive elements on the page, 
for example Figure 5 shows an image of a news writer that was flagged as an 
error by WAVE. Even though this is not the most important section on the page, it 
is still important that alternative text is provided to inform users (particularly blind 
users) what is located on the page. Another example is Figure 6, which shows an 
image (the vertical line) without any alternative text. This was a common error in 
the National News Sites, but not at all in the Local News Sites. An image like this 
doesn’t require descriptive text because it is not necessary for the user to know 
it’s there, but the developer/designer should include a null alternative text tag, so 
that it is not flagged as an error.  
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Figure 5: Image of news writer from the New York Post 
 
        Figure 6: Spacer Image 
 
The second highest recurring major problem was empty links scattered 
throughout the news websites. An empty link is a link that provides no text to 
explain its function or purpose, which can confuse users using keyboard input 
and screen readers. To fix this problem, simply remove the empty link or provide 
a textual description within that link that does describe the functionality of the 
target of the link. This violates section 2.4.4 of the WCAG 2.0 standard: Link 
Purpose. A common example of an empty link relates back to an image without 
and alternative tag. If an image only has a link to a target with no explanation of 
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the image or target, it is flagged as both an empty link and missing alternative 
text. If an empty link it violates both section 2.4.4: Link Purpose and 1.1.1: Non-
text content. An example of an empty link image is often found in social media 
icons. Figure 6 shows social media icons from USA Today that did not provide 
alternative text resulting in empty links. A snippet of code taken from the site 
shows the formatting of the empty link in Figure 7. 
 
   Figure 7: Social Media Icons from USA Today 
 
 
  
 
 
 
 Another common problem is missing form labels. This was more of a 
problem for the Local News Sites. There were 42 errors of missing form labels in 
Local News Sites compared to 19 errors in National News Sites. This error just 
means that a form label, like a dropdown menu (see Figure 9), does not contain a 
corresponding label. If the form label does not have any associated text with it, 
the function/purpose of the form is not clear to a screen reader user.  This 
< li><a class=" footer-social-icon-link" 
href="https://www.facebook.com/usatoday"></a></li> 
Figure 8: Snippet of code 
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violates section 1.1.1: Non-text Content, 1.3.1: Info and Relationships, 2.4.6: 
Headings and Relationships, and 3.3.2: Labels or Instructors. Appropriate form 
labels have the added benefit of creating larger clickable targets for form controls 
when properly inserted, a helpful feature for disabled users.  
 
Figure 9: Form Label 
 
 50% of the Local News Sites and 30% of the National News Sites did not 
declare a document language. It is important for news sites (and sites in general) 
to declare a language in the beginning of the page markup, see Figure 10 for an 
example of the markup. This allows screen readers to read the content in their 
respective languages and allows for the automatic translation of content that is 
not in their language.  This violates section 3.1.1: Language of a Page. 
 
 
          Figure 10: Document Language example 
 
 A less impactful error is empty buttons and empty headings on a page.  
This is a heading or button that contains no content; it is just blank on the page. 
This can cause confusion for users (especially those that access the web via 
keyboard or screen reader). You can see in Figure 11 an example from the 
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Carrboro Citizen which shows an h3 element above the footer, but there is no 
content in the tag as seen in the code snipped in Figure 12. Empty headings and 
buttons violate section 1.3.1: Info and Relationships, 2.4.1: Bypass Blocks, and 
2.3.6: Headings and Labels. 
 
 
Figure 11: Empty Heading Graphic 
 
 
Figure 12: Empty Heading code snippet 
 
Minor Problem Areas 
 In addition to missing alternative text/descriptions, many images were 
flagged as alerts due to insufficient descriptive text, overly long descriptive text, 
and suspicious descriptive text. Since screen readers read everything in 
alternative text tags, it is important that the information is concise and that the 
needed information is conveyed to the user.  
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 One example of alternative text communication is when two images near 
each other have the same alternative text. This is confusing to screen readers 
and consequently the user. It is important to ensure that the alternative text for 
each image on a website is appropriate and ensuring that there is not redundant 
information. If the content of the image has been conveyed elsewhere (or if the 
image does not have content), the image should be given an empty/null 
alternative text (alt=“ ”).  
 A second example is when an image has long alternative text. This is 
when an image is given a lengthy amount of alternative text. To be flagged as a 
long alternative text, an alternative text’s length must exceed 100 characters. The 
alternative text provided in an image should be succinct and descriptive. Content 
should not be presented in alternative text that is not already available to the 
average sighted user accessing the page. To fix this, either shorten the 
alternative text or provide the text alternative information in another way (for 
example, in text near the image). Figure 9 shows an example from The Daily 
News. The green highlighted text is alternative text from the image of the 
building. The text included is repetitive, confusing, and contains extraneous 
information.  
34 
 
                   Figure 13: Long Alternative text from The Daily News 
 
 A third example is suspicious alternative text. This is an alert that is 
flagged when the text seems to convey insufficient or extraneous information. IF 
the alternative text does not provide the content conveyed by the image, than the 
content will be unavailable to screen reader users. Again, it is important to 
construct alternative text that is succinct and descriptive of the image. Some of 
the alternative texts that cause this alert are “drawing”, “painting”, or “graph.” An 
example of suspicious alternative text can be seen in Figure 10 from the Daily 
News. In this example, the alt text only contains two asterisks; this is not 
informative to the user.  
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Figure 14: Example of Suspicious alternative text from Daily News 
 
 A related alert to problems with alternative text is redundant links, a very 
common alert across both national and local news sites. A redundant link is when 
two adjacent links go to the same URL. For example, in Figure 13, the image and 
the title below the image (“Op-ed Neanderthals are people too") both go to the 
same article. Though this is flagged as an alert across the news sites, it is really 
not an impactful problem and is common of news sites to provide multiple ways 
for users to access the same content. A connected problem to this is the 
Redundant Title Text. If you look again at Figure 10, the alternative text is the 
exact same as the linked title (“Op-ed Neanderthals are people too"). This is a 
slight problem because the purpose of alternative text is to describe the image 
and not mirror the title of the article. A better example for this image would be, 
“drawing of a man seeing a Neanderthal as his reflection in the mirror.” 
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Figure 15: Screenshot from the New York Times 
 
Structural elements also present alerts. A well-structured site is important 
when considering designing for accessibility. A coherent layout makes it easier 
for screen readers and keyboard controls to navigate a site effectively. Two of the 
main structural alerts from this evaluation were A Skipped Heading Level and 
Missing First Level Heading. A skipped heading level is when a coder skips a 
level of HTML headings. For example, going from an <h2></h2> tag to a 
<h3></h3> tag, skipping over the second heading level. A Missed First Level 
Heading is when there is no H1 element present on the page. According to 
sections 1.3.1, 2.4.2, and 2.4.6 of the WCAG 2.0 guidelines, first-level headings 
should be present on the page, and first-level headings should be the most 
important heading on the page (most often the title of the page). While these 
37 
types of alerts are less impactful because they do not prevent the user from 
accessing the information, they do indicate a problem with the structural layout of 
the site. It is important to create a cohesive structured site to allow for easy 
navigability and readability by persons using screen readers and keyboards as 
navigation.  
As you can see from the discussion above, some alerts/errors are more 
impactful than others. It is more important for an article image or a relevant image 
on the page to have descriptive alternative text than less important images like 
icons and spacer images. However, it is good practice for developers to always 
include alternative text. It is a good practice to set the alternative text to null for 
unimportant image elements. Empty headings and buttons are not as impactful 
as broken links, but they can cause structural disruptions to a user’s browsing, 
and it is important that a website adhere to a well thought out markup layout.   
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1.6 Conclusion 
The purpose of this study was to evaluate how well accessibility standards 
of North Carolina news websites measure against a sampling of the top news 
websites in the country. Both national and local news had a large assortment of 
errors and alerts flagged when evaluated by WebAIM’s WAVE evaluator. The 
National News Sites’ overall error percentage was 1.8% compared against the 
and the Local News Sites’ overall error percentage was 2.0%. The National News 
Site was the better implementer by .02%.  
The two types of news sites were very comparable in the types and 
amounts of errors and alerts that they flagged. The Local News had more Empty 
Links, but the National News had more linked images missing the alternative text. 
Local News had fewer sites declaring the document language (50% to 30%), and 
the National news had 37 spacer images with missing alternative text when the 
Local News had no spacer images included.  
When it comes to alerts, both sites had an abundance of Reluctant Links, 
Long Alternative Text, Suspicious Alternative Text, and Nearby Images with the 
same alternative text. The Local News Sites had a large about of Orphaned Form 
Labels (40), where the National News Site only had 5 overall. National News 
Sites had more plugins (14) than the Local News Sites (10). Based on the 
evaluation of the errors and alerts flagged by both sites, it can be concluded that 
both sites (local and national) have work to do when it comes to implementing 
web accessibility standards in their code.  
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After sorting the errors and alerts into the WCAG 2.0 categories of 
Perceivable, Operable, Understandable, and Robust, it was found that the Local 
News Sites had less Perceivable and Operable errors overall. Perceivable 
standards are providing text alternatives, providing captions for multimedia, 
creating content that can be presented in different ways, and making it easier for 
users to see and hear the content that they are viewing. Operable standards are 
based on the functionality of the website when using a keyboard to navigate. It 
ensures that the user is given a sufficient amount of time to read and use the 
content. It does not include content (like Flash) that can induce seizures, and it 
helps provide clear structure so that users can navigate to the content that they 
are looking for.  The National News had less Understandable errors. 
Understandable standards ensure that text is readable and understandable, it 
requires content to appear and operate in a structure red, predictable manner, 
and it helps users avoid and correct their mistakes. Neither Local or National 
News sites had and Robust errors.  
In the future, news website designers and developers should take note of 
their use of alternative and descriptive text. Most of the errors and alerts in this 
evaluation could have been avoided with proper alternative text and descriptive 
text. It is important for designers/developers to note that all images require an 
alternative text tag or it will be flagged as inaccessible, and that null tags should 
be used when the alternative text is unnecessary or redundant. 
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The study sought to see how compliant both sets of website were with 
current accessibility standards to provide a comparison. Since both sides had 
errors and alerts, a need has been shown for greater adherence to accessibility 
standards on both sides of the news). Some recommendation from this study 
would be education on current accessibility standards for current developers 
working on news websites, as well as education on the importance of descriptive 
alternative text to uploaded images with stories for journalists. Further study on 
this would be recommended, with a recommendation that future researchers 
analyze the physical code more closely. 
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1.8 Appendices 
1.8.1 Appendix A: List of All NC Newspaper Sites 
NC City Newspaper Name 
1. Albemarie Stanly News & Press 
2. Ahoskie Roanoke-Chowan News Herald 
3. Andrews Andrews Journal  
4. Asheboro Courier Tribune 
5. Asheville Asheville Citizen-Times 
6. Asheville  Mountain Xpress 
7. Black Mountain  Black Mountain News 
8. Boone High County Press 
9. Boone Mountain Times 
10. Boone Watauga Democrat  
11. Bryson City Smoky Mountain Times 
12. Burgaw Pender Posts 
13. Burlington Times-News 
14. Carolina Beach Island Gazette 
15. Carrboro The Carrboro Citizen 
16. Cary Cary Citizen 
17. Cary Cary News 
18. Cashiers Crossroads Chronicle 
19. Chapel Hill Chapel Hill News 
20. Charlotte Charlotte Business Journal 
21. Charlotte Charlotte Observer 
22. Charlotte Charlotte Post 
23. Charlotte Charlotte Weekly 
24. Charlotte Creative Loafing 
25. Charlotte Mecklenburg Times 
26. Charlotte Rhino Times 
27. Clayton Clayton News-Star 
28. Clinton Sampson Independent 
29. Concord Independent Tribune 
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30. Creedmoor 
1.8.1.1.1.1.1 Butner-Creedmoor 
News 
31. Denton Denton Orator 
32. Denver News@Norman 
33. Dunn Daily Record 
1. Durham Herald-Sun 
2. Durham Independent 
3. Eden Rockingham Now 
4. Elizabeth City Daily Advance 
5. Elizabethtown Bladen Journal 
6. Elkin Tribune 
7. Fayetteville Macon County News 
8. Fremont Wayne Wilson News Leader 
9. Gastonia Gaston Gazette 
10. Goldsboro News-Argus 
11. Greensboro Business Journal 
12. Greensboro Carolina Peacemaker 
13. Greensboro News and Record 
14. Greensboro Rhino Times 
15. Greensboro Yes! Weekly 
16. Greenville Daily Reflector 
17. Hampstead Topsail Voice 
18. Havelock Havelock News 
19. Henderson  Daily Dispatch 
20. Hendersonville BlueRidgeNow.com 
21. Hickory Focus 
22. Hickory Hickory Daily Record 
23. High Point High Point Enterprise 
24. Highlands Highlander 
25. Hillsborough News of Orange County 
26. Huntersville Huntersville Hearald 
27. Jacksonville Jacksonville Daily News 
28. Jamestown Jamestown News 
29. Kannapolis Independent Tribune 
30. Kenly  Kenly News 
31. King Stokes News 
32. Kinston Free Press 
33. Laurinburg Laurinburg Exchange 
34. Lenoir Lenoir News Topic 
35. Lexington Dispatch 
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36. Lincolnton Lincoln County View 
37. Lincolnton Lincoln Herald 
38. Locust Weekly Post 
39. Louisburg Franklin Times 
40. Lumberton Robesonian 
41. Marion McDowell News 
42. Mebane Mebane Enterprise 
43. Mocksville Enterprise-Record 
44. Monroe Enquirer-Journal 
45. Mooresville Mooresville Tribune 
46. Morehead City Carolina Coast Online 
47. Morganton News Herald 
48. Mount Airy Mount Airy News 
49. Mount Olive Mount Olive Tribune 
50. Murphy The Cherokee Scout 
51. Nags Head Outer Banks Sentinal 
52. New Bern Sun Journal 
53. Newton Observer News Enterprise 
54. North Wilkesboro GoWilkes 
55. North Wilkesboro Record 
56. North Wilkesboro Wilkes Journal-Patriot 
57. Oriental Pamlico News 
58. Princeton Princeton News Leader 
59. Raeford News-Journal 
60. Raleigh News Raleigh 
61. Raleigh News and Observer 
62. Raleigh Raleigh Telegram  
63. Raleigh Triangle Business Journal 
64. Reidsville Rockingham Now 
65. Roanoke Rapids Daily Herald 
66. Robbinsville Graham Star 
67. Rockingham Richmond Co. Daily Journal 
68. Rocky Mount Rocky Mount Telegram 
69. Roxboro Courier Times 
70. Rutherfordton RC Catalyst 
71. Salisbury Salisbury Post 
72. Sanford Sanford Hearald 
73. Shallotte Brunswick Beacon 
74. Shelby Shelby Star 
75. Siller City Chatham News 
76. Smithfield Smithfield Herald 
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77. Southern Pines Pilot 
78. Southport State Port Pilot 
79. Sparta Alleghany News 
80. Spruce Pine News-Journal 
81. Statesville Record & Landmark 
82. Swansboro Tideland News 
83. Sylva Herald and Ruralite 
84. Tarboro The Daily Southerner 
85. Taylorsville Taylorsville Times 
86. Thomasville Thomasville Times 
87. Troy Montgomery Herald 
88. Tryon Tryon Daily Bulletin 
89. Wadesboro Anson Record 
90. Wadesboro Express Newspaper 
91. Wake Forest Wake Weekly 
92. Warrenton Warren Record 
93. Washington Daily News 
94. Waynesville The Mountaineer 
95. West Jefferson Jefferson Post 
96. Whiteville News Reporter 
97. Wilmington Star-News Online 
98. Wilson Wilson Daily Times 
99. Winston Salem Chronicle 
100. Winston Salem Winston-Salem Journal 
101. Wrightsville Beach Lumina News 
102. Yadkinville Yadkin Ripple 
103. Yanceyville Caswell Messenger 
104. Zebulon Eastern Wake News 
105. Ahoskie Roanoke-Chowan News Herald 
 
 
 
